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Lessons from the Rust Epidenuc

^•™".:"-'"-' ^^'^'---^''''^"^^^^^^
In the \car.s u lu-ii cai-lv i-iii .v .

I.^ appeare.I. thus addil.j, anoth" • ml v V'
\"""' ''''^•''••'' '>a<l sucl.le ,-

I•r<>bk•m.s ,ac.„^ the ^Vc^s^te^"t^^^^^^^
^*"'>- •<""'"lal>h- o,u. u, the li.st of

;"vestSjJto:;;;t;eSi;;;!;t;;;,^;;;;,-^'^^^ has ham...I the scientitic
:.unvs the characteristics an,| ifj . f,;'" r'""'"'^'''*

':"'">^''b is concerMecl ,this (hsease. lu- can stigocst s,, e ^ev ,ui
"""• "" '''^' ^•'"""-"cr for „s f

practical ^vay of controllmg it "cVit " '' '^''''''''''- ''"^ he knows o ,

I He purpose of this cir,-nl-,r ; . • ^ ^"-'"^ "' •' held.

--It in Ihe^nost saS^ac^'"" K,^ •;;';
llJti.^'^V'''^'^^--

^'^^t were fonn.i tothe rust year of 1916. Thev-are a
| ,

.''"^'•''""" '^^''' ^' Saskatoon ncontro measures and tor this" reason tl, . ""V'- P''^"^-'""tive rather than
!

a bnef statement re^anhn^ ,7 .^t IV'
'"'''?'" ^'^ '»'"-"• apprecia ^

't does are kept in mind. ^ ^- '^'^^ '* ''^- ''<'^v '* 'Spreads and the damage

.

The rusts—there are nu
Kinds ot

Rust—A Miniature Parasitic Plant

diff

The danuis:e rust does, consists in ro!>!.i„, th

I- oranjre ..r l,Iack
^ and jro through the same

I'agt- J'lirft



on
ree

each?? ^^^r^;:Tl r^S^^^:!;; ''^^ l^^ 'T 'T^^^'y ^-"^1
crops are tlu- orange leaf-rus? the hlX« ^'^"''^' ^^at affect the first three
n.s . while t>-ose that are kn/.vv»ff V^n'-rust and the yellow or stripe

crown rust. The oraLc r"st ,. V ''* ''"*' ""^ .^^' ''''^^'^ "'«* =^"d tKe
most clangerons.^ ^"fr^\Zu::^^y'S:i^;:^:^ "'-•^ «-' >e"ow the

The Orange or Brown Leaf-Rust

carlfost ,o appear o, , heat Tl,e f,v if "'"' "' «S"" """ »"<• " '*"

o^e^tfl;e%.;^:S^££-"^^

when both occu?t;..r whe. In heine "S H;:f
^""^ \'^%"^*^'^ ^^^'"-""'*-

and by the more niinurons ir,^nore^fvh!!.h *^ ^ not elongate ellipsoid

an equatorial band." iTrfu^her'iHte, ttn. t^
•^"""^'' '"'\^^^ "^ forming

distinguished bv the fact thrt i^lfJ^J
/''^ "'"''"^'^ "'"* ^^ '^^''^y "n be

The Black Stem Rust

in color. " '• "' '""'"'" »P"<^' >'' J'""" or yellow bfowi,

;.o,..„,irloLly,„i:-ra?r.„reterrS^-.\7;r:^^^^^^^^^

.o'r;^pifr;;!„^era;i°3firrt*^S;-'i-uf^^^^^

<liJsVdo "VeTrrtesUar",;; CeSlvTT "'"."" '''"=\''»^'= »' "'^
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5.

6.

7.

8.

T-

YELLOW RUST ON WHEAT
Q* _ , ,

(P- glumanim)Stem and leaves of wheat showing

,tx
^'™°"er spore groups and

Pol „*
""nter spore groups, natural size,

i'art of a wheat head showing

T„J;'J> /^y"« »f
summer spores, natural «i/oln=iac of diseased glume, showing pustules of"si.mm ,

Summer spores, enlarged 4fi0 times.
'^'' *""

Winter spores, enlarged 4fl0 times.
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^t.ijjt' that till iii()>t (laiiiiiL'i' i^ <l..i.. I I I

Munnur. Vlu. l.Ia.k >,..! sat) :;;,;,': ' ':';'""""••• 'I't-mk th. uhol-
•"'"'-•'M- ..ViT th,. uin ,.,• 11,.,;

. . , . •

*" '"":!""'• "' ^••"•rvi..K th.

tl.r..„Kh a ,,..ri...| .,( , .. , a,'vn ,'; ,^'
'''''''''' ""^' «'" > ''='v«' l--'l

uluat.lirrctlv 'I l„, ,... -i , .f , r . .
" "'l'^'

""•'I'""'''' "' i"iV.tinu .h-

>I.rin,. n,.on-,..n„:„a
,

'
; :;rtV "T"'*^';

""' ^^"•"'^ ^ "'•
' • •"•-

' '"'« ^-" ^.is';;,i;-.-;:^';;>. l:;^-:-'-^;
The Yellow or Stripe Rust

-'- attack <n..r.. tl^un ..„
' . t u". .^V .1 mt" 'H

•" '''•''' "'" •'"'"•'"^ •"'"-
i" the scaM.n. hut appears t . Ls « I I

' '". '"''' '"' '"' 'lO't,. carlv

'•'•Hk rust, \Vho„\'
I
,;,' ./^

"'';•'> •''"^•"' "':'" '"l-r th.. .M-anK. or

\»rrin>lturc. it can h. rca il ,hst nt , h .
I l . "T'' r'"'''

O^'artinont',..-

"• the. hri,M,t ydl..u o.h.r -f U^'ri '

a, 't;,'' i^ "'^'V'
«-"' ''.^

"-.nt ..t th.. M.ri in .xtr..nu.Iv l.,„^r. line lincXt •...., 1,
"

''^'^•"''•"-

•"T"'*^"-
lliis rust jr<-ii..rail\ -.ft'irL.; ,1,

i"t\c..|i th.- veins.,! the U-a .

^prc.a.is hacr ui^J:!:;;. ;: H ' , "I'lr^rr i: "! '\ '"'^:^-^ ''^^^ -"•
scn.nis (lainajr... '

'

^ '" ^" *"' '"•"'"• ^^'"i^' U ..itni <1,,,..

.,,, .
The Crown Rust

-th.T cereals I he t^-l .

''"' '"'''" ''"•^^" ^" '"' •'''"<• '" •^'"•Vct tlu-

it the t..p„f ,.a.h sp,,r...
"""t,..n..l „„ accnnt ,.t the l.ttle pn,j,..-ti.,„-s

Preventive Measures

Para,^raphs tilatV.Xu
'""" ''"'' ""'•"^"•' •""' '"•'^•«> ''--sse.! i„ th.

(nflutfncc of

TIME OF SCEDIMO-'^'YIELD"^WHEAT
in ihe UiisV ]^ar - m^

flreao ^\rtf 10 MrtV »
«U0 91

iMir so
SCCT 3

Dtfif Of fte/d /fust^f^/y
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; v"^"" .5 J..V, : t: ^r;""
^"^^" M-i> 10th ,o |„„ VM,, V

-^ ""
><'v^.. M.u 20th „ ,,

'

.,
?:•"

•
•' "-'^' I'-

Sown M,; MHU , T M " - l^'"'
"' "^

that from the earlier ones. \il nnt re, \vii , L ^^^'''"^
'" • '•"^'"•' tl.an

May Mhh see(li„K. In thi. •J .

' l" '"^"'> "'"" "•"-» ^•''«q't th.-

-lavs delay i„ see!ii„^ ^Sny^\^l,^^Z.r""'''''''^ "\^'''''' '*"• -'^•'> »'"
•lays .lecrease.l the viehl 2 , ,s .. r

'" ' ^''•. '" M'ni .-> .J.Lu of ten
'l.•^•n^.se<lthevieIcla tl .It/oTff^^^^^^^^

•"»''• tlu- lOtl, of.Ma^
•'••'^ '"• '-.-u-h .lay's .lelay i„ ;e;.,li,,^'

'"' ''^'^ '"' •''^'•- '"•
' '"•^l"'

I"." .un.pe-

Uiist <ii(l i)(jt eatisc (iiijti' ill ti<; i . .

Reasons uhKh were rus/' ree tc^Ml):^ "',•'''''. '" "•^' '^^" I'-"-*-'"-
fyr each ten .lays' delay in s;.edmK ',

diirii.'" '''T!!
' 1'"^'"' "-• --

ah«'ve was due altogether t.. ntst.
" ' "' ''"' '••''•.asr sh.-un

I KLBANKA
.\ ru«t-io«i>tiint iimcRroiii wln-at

.\l.\R(^l|>
' l«KI) KIKi;
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5f/
6 («M/1)

..--U

3 (5/1)

T

ORANGE OR BROWN RUST ON WHEAT
(P. triticina)

1. (u) Summer spores of brown rust on wheat stem and leaf, natural siie.
2. (t) Layers of winter spores of brown rust on wheat leaf, natural size.
3. (u) Layers of summer spores of brown rust on wheat leaf, enlarged Ave times
4. (t< I.aycr« nf winter spores of brown rust with few layerH of swinmer spores enlarged

jve bimes. °

5. Portion of layer of summer spores of wheat brown rust, enlarged 460 tim.-».
6. Winter spores of wheat brown rust, enlarge<I 4«0 times.
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C80WN BUST ON OATS
(Puccinia coronifera)

3. Summer spores, enlarged 450 times.
4. Winter Bpores, enlarged .^SO times.

Pi«e NiBc



s./
*. V

NkV y
' ^' % **.

* ~ ^

I. Kl JJANKA
A ni-l ir-i>iiinl iijiicardni wljcnt

.\IAK«i( IS
;i. m;n kui:

The use of "Durum" (Kubanka) wheat lessens the damage done by rust.
is-ubanka. the leadingf varietv of the ^n <"ill,.,i "ii

wheat has l,een grown in o^ur trial\,;ot for six 4rs "'Thel^'Tr^^nist-free vears precedinsr 1916 th.. n,-«.o„ ri r '. ^"^ *'^^ relatively

.^ronnd was ahiost kleJtical'w h U^^ '^^a^ R d I^f^ 'TI
°"

If'''^^season ,t yielded 12 bus. 40 lbs. more on fal plo ed kn I a uM In s 'fi 1

,*:'
'''''

«.n -breaknig" than either of these standard wheats Kn 111 ^
'"°''*'

means '.mnnnie" to rust but it is much ror^Sstanr ; L''.""'
'''

f""'any j-ancty of common hard spring wheat thit we ha!e A-e^gfcnvn
'"'" '''"

of thdr'SS.'"^'^ '"' °^*^ ^"^"^^ ^«^ ^^- -'^-^ P-cipally because

nu,ci!l;-,;:lt^-;9f^i;S.i;;s.:t ->--• r-was only 8 bushels and 7 pounds higher than the Ql^ /
'
"'T''

"' "'^^^'^

l.ushels' more than .any preZ,s cron unde th'"''
°^ ^^'"t-.O"^ -Vi'^Wed 10

-nanured fallow 20 busLl^ hi^^^^ tS we'wer tdTf^rr""*""'^'
'"'"'^ '^'^

-^^^^r^J^^fJSr^lS^^-^ a less

it; a portion of our investigation field tint i= -.>* ^ .•
i r .*<

selected strains of seed, the sod v?Hes abr ntK fr
'"^

r"" '"^''-•^^'"S

wheat was sown across both kinds of sn^^'n, u
'*^ ""J"''"^- '^'^rquis

although on these two tvpes of o?f in tlu' auK
" "

cl

^"^ ^' ^ ["'* ^''""^-

crop was injured by fall frost.
"''t mtirelv, to rust. .Neither

On heavier soil the crop on fallowed land suffered more than that on f=.uor sprmg plowmg or surface cultivated land.
^* °" *a"

As a general rule the crop on fallow is later than -ill oth,-r< .- .
haps that following root crois. The relative vieWs A f^ T^'^ l'*"''
cultivated stubble for the four rust-free sSs precSL Qlfi

'' ''"^
f"l^?'and 19 bushels .U lbs., while for 19,6 t^^rX'S iSJh'elt ^nd^M Sel:

lh\)ie Tpn



••'<nn.s. tOll,s.an,l;r,l, |M^\,:'\.
j-'

• .m^^^^
^"""'"' ''^'' ''"•' ^^^•'•''

i: l.ns. !J lbs. respectively. ' "'''• '^
''^'

'" '"'- !•' "'s. an.!

'I"he relatively liieher vieids frnm " t.,! i i
••

i

m6, as compared wifi, UAS a c due i- m t '.t
1

' T"""
,«'","'"' ''" ^''^' >^=''-

'rom rust, due t., their ezfr ier ,1 tu t Tl i

^';\'^ '''^" ''•''*-':'^^

i>reaking as compared with the fallow crop
^^-'t''"""t a,,phes also to

othe;;;iSi?:r„;;.: tns:5^:\;it;';n,;;,:^^?;/-" ^^i -->> ^'-i.... s.vera.
are: Packing the soil, sow no- thick -

'^- '" •' ^^'l'" -^'"""J? tlu-se

fallow and the "breaking" a ?r i a.^l s„ V.Tvell"^
'"°

'^^i'-'J''^"'
''''^^^"'^ ^•>'-

use of early varieties Som of th . .
P'^^P^^'-ed seed bed and the

where, but it n^.y^ stated er^mJ^^^^ "^^^*" ^ ^i^*"-"^^^"'' ^-l^-
of the above practices resSter i n S". ^'^ ^^-^ception of thick seeding, all

1^16 than in /he n^^^^.:^:^?.::i:^::'^,^^^'^^ - ^^^ -^^ --- -'

that o^ll^'S^eTtS^'^Xt^'illi-'^VT ^^'^'^ =^"'"^^^'-* -•- than
fact that owing to a somewhat thicker t.nl'''"?^'

""'^ '^^'*'>' "^'^^"t ''^^ t'^^'

the leaves and stems cir S nmre low^^^^

and consequently greater shade.
VKling somewhat more favorable c diiio, s for

""""^ ^'''''^' '^^''''' ^''"'^ i''°-
and the spread of the disease

"'"'"t'"""' f"'^ the germination of rust spores

Early varieties produced lareer relativ.. «.-i/io *u
season, with the exception of onein wh ch fro.^t n f"^ "I ^^^ P"^'°"«
ment of the later sorts

°^* prevented the full develop-

re,a.;?ef;;sxr »a°2'';:;i;i:,i::"' S'6 ™rs'r"""^'T' '- "« ""
respectively, while in the 191fi senT,^, a { ''"^- '''"^' ^^ ''"•'^- ^1 Ihs.

I.us': 59 Ibs^ per acre aid Red FiteyieUi;'''^?''',^^'
"^'"^'- '^'^'t- y^l'Iecl 45

Neither wer? injured b Sf frosts"
"'£ £e fe^-^^S

"^'-^

l'^, }'- =^"^
injury to the latter maturing sort.

'"'erencc is that rust did greater

A similarly favorable rplntK-.- , ;^i i c n-

^^^"A-t^:^t:r:^^^r^^
stand

""" *° **"'•' '*""'* ^^^ P«f"^ble to either a thin or a very thick

The acre yields in the rates of seeding test were as follows-
1 bus. per acre m i

' -U bus. per acre ^^ '^"•'^- ^^ ''»».

1^ bus. per acre V,
''"^- ^ "''*•

2 bus. per acre "^"^ '^"'^- 28 lbs.

2i bus. per acre "*•' '*"*'• 2-? "'«•

The ij bushel rate p;od;;c;-,' 'th,: i;„-;,;.;t' ;;eid -rL''"''

"^
"'";

.previous years favored the ]\ bushel nt It " V '''^, '''^^'"8:^' ^or tiie

the heavy seedings. the eL inesr dn/ t rthll''°
'^

f'""
"''''* in the case of

benefit to the cr<^, than d d the be ter "
e tbn" oT th"^'

,""""'"'
1" ^'•^'^'ter

seeded plots. (Frost did not injure im- ofThese crops )

'""'' '" '''' ^'^"'>-

resuterhSvieTS^o^burrnT^^^^ T l""^
-*«tion each

did the absence of these treatrS;ntsV"
^ ''^''*" y"^'*' "^ threshed grain than

,egumeri?s:":2t£;:s "y"'^;""^.""^",!'^* "'^•?^^"°- ^-t'l'-- -^''

well known fact ha b^S of these t'end to^st
' T^ ^i""'."^^'

'^'^'^^"^^ ^t is a
more than seed development it the san e TZtu"}"^^

'"^^ '''''' ^"^^^th
o^ce in a thorough study of nist preJemion

'^'ff—-^ are worthy

Tn 1!.1« Ml, oat. an., r.vo wore uso.l in our fertility project but no wheat.

Page Kioven



6(800/1,

9 7̂ (««o/i)

(*«0A)

8 (VD 4 (s/i)

ORANGE OR BROWN RUST ON BARLEY
(Pucdnia simplex)

1. Barley leaf with small layers of summer spores, natural size
2. Dead stem and leaf of barley carrying winter spores, natural size
3. Piece of barley leaf with summer spores, enlarged five times
4. Piece of barley leaf with layers of winter spores, enlarged five times
5. Summer sporee enlarged 460 times.

"
^*"S"titr^'

'"^'^ °' "'"'" '^"" ""* y«* '"°''- through the tissues, enlarged

7. Winter spores enlarged 460 timet.
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6 (460/1)
^1
1^

u

'II

2(»A)
4 (Vi)

6 M60/I)

BLACK RUST ON RYE
(Pucdnia graminis)

, 1^*^ "• '*** *''«**''• "howmg Uyew of summer spores, enlarged five times

i

8. Winter spores, enlarged 46() times.
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t
.
.'''V/iWj'^'^t'"" <'l •litruKi-M ill tlir .Mim ,,t >ucliuni nitrate iiurcascd tlu-

H.uiul.s hilt dec reaped tlu- yield „t «;rani 8 l.iishels 4 puuiids ()„ tlie „tlurlan.l phosphorous and potassium iiureas.-d the viel.I J stra voi, </ ,. ,l.ut increased the yield of grain 1 hushel 2 pounds per acre
' '

uttent on t^hJ' uh^r'^u'ir "'
l'^"''''^'

"' ""•• ''^'''l^ ''"t it has come to ourattention that where alfalfa sod was plowed in 1915. the 1916 cn.n of striu

sexenil poorer looking: crops in the immediate vicinitv
t"-'., auN

f..rtil V '-''"If"" '^^•'r^
^'"t the experience of older countries that nitroirenous

H ^ult in increased damage from rust.

greeJ"
*^'^ '"'°" ""^" °"'' *=°"**'*'°"« '* ^^^ "<>* Pay to cut wheat when still

Hecaiise of the fact that conflicting opinions reairding the best time toZ 'Iff fr "'•''- ^''^•''•^i^'^J freely, we con.lucte.fthree^ets let nine

1?^. fir t aT"
"'>'""/"^ rusted wheat on the yield and qualitv of g i,Jn the hr^t Marcpiis wheat was cut in the milk stage, e^irlv douirh hte

;S';S' w^s'^''^'
^ges of development. The w^ht onSi^trl:!irom tath was n, ^t,, .Jl and .52;i. grams respectively, and these figur

-

^Z''S^J''ZT'' 'l^'ru^^r
-'''•'''• ''^'^^' '^'^i'-^tive weight per hushef was

In the secoml test each of twr, varieties was cut at each of three sfiires

i etu'^erL.Xi:^^ ''^; rr''"" 1r'^''
''"•• .^"f'- '^-"- ''='^ -'"ela^i

cut n^^l "
7n V J

re ative y-ie (Is. averaging the two varieties, were 1st.

intervill T
'

'"'''i""
''^''^\ ^^'^^ '^"^ ^**&'^t ^l*'^''-'-^""^ times at two davnitcrxalb. I he average relative yields of the first three middle tuo -ind Hstthree cuttings were 25 bus. 21 lbs.. 28 bus. M lbs. and 29 bus l!? [b.'

'""' '"•^*

in each()f these cases orange rust was verv prevalent .-md black rust was<inite conspicuous. Un.le- these conditions the vield kept inc casing unti>maturity in spite of the r, . Yet n.. one should interpret' the e experfnSs

^ ' ' 1, if

.

''^^^ "^ experience teach that this is not the case It seemsprobable that a severe attack soon after the blossoming of the wheat S"result in no gain in yield during the later stages of niaturitv \ pertinS
'

question that is still seeking an an uer is. "\Vill a badly infected crop ho d

lnve"re"b.fh1 '^''-'i

°'" ^'°-'> .""P-ve?" Many people ha^e opinions Zf^Have reliable evidence on this point.
Xor should anv one assume that this suggests the advisability of lettinircrop stand until ripe under all conditions. The .langer of frost he diffic 1tres of late threshing the need of fall tillage of the land and other things may

may turni.sh .sufficient reason for cutting on the "green side
"

^n^JiJit
P^^ailing opinion among botanists ihat seed from a rusted crop

unrnimous
'"^ "' "'' '° *^' ""* "°P' ''"* ''''' "'^^ ^^ "°*S

r„«t H*;?*
''"*^'"*;/''-" "'^'" ^'^^^'Pt the view that wheat seed does ,ot carry therust disease to the next crop, and practical men regard grain from a rusted<Top as suitable for seed if it will germinate well and grow vigo;ous y. ?hepercentage germination of "rusted" seed is not a sufficu-nt guide to i s ya lu.The vigor of growth ,s of greater importance than the percentage that willgrow Lean seeds from a rusted crop invariably germinate h'tU-v than oneuonid think, but they produce only very weak plants. The weaker hev Z-the more o» them will succumb to untoward conditions after deeding- the'more vigorous thev are. the less "chance" a man takes and the crop growe^

wSLr^i^MvbS:"'"'""
"'•"" "" '""'"• ^•'"'^'•'^ *'^^'" ="•'• ^'''^"'"^^'^ necisK^-

;
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ti..ns that nic.niraV -it . -Vtr V '•"'" ^'r^'^""-- I"Ih->o arc- tlu- r. .,„!;-

l.ijrh- hun^citv o ^ •

a ,n^,t ':'""';::V" T"' f'V^^"*^
"' ^''^- ^"'' -•» t''^"

In our iiivcstijrati,,,! fn-Id u,- l,;i,l linnr vi<.1,l .-

so ,nuch tina' t,' <la.nasc t d i v". , -l • t''V'} T^' "'' ""'' ""^ '^'^''

result was tl.at tlu- vicl.Uf wl read,' 1 s' I , t-^I
•' "'"' ^'""••- ''"'"'

S7. winter rvc- 58. flax .W ,.c-\s 4; ll ' '
"in 1

'""'' ''"''• ^''"'^'^ '•^^- ''•"'••^

28 tons an<r n,ix ,! m n' m- ou^' t. ,

*'»"« P<'.tat"c-s 5S7 l.uslu-ls. c.rn
H.ure for flax, tlu-s. .:re Un^^r'y.XZ^:: w^^o e^l:^;,^;^ uS:T '" "^ '''

In Conclusion

ravages are: '' ^"^ *'"*•* ^^'"'ys to lessen its

1st. To have an early crop.

.ne,U^i,;^';;;:^S'Sc?tc'nr':l;H'
'••

r'^^^r^-
this ..ar a„.| cous.-

oarly classes of en p .^ j,, ^ t hSc^" T' '\''''' "^,''^''^' ''"^'^'^ ^'"'l

the use of loan, or warn,
"

. in ,re re , • ^ "^'- '•''
^''V^'"^

"' '""'^^- ^'"''^

the use of well balanced oTu,v -he '\,.;: 'r;'"*''
'"'''^-'" "•';''="'^^''- ^>I'--

proportion of crop on •M)re-ikin<V' •, 1 , 11 '"^'^V^^-'
',"""' t^'rtihz.rs. a lar^r.^

a smaller proportion on fallow^
'""' "^"-"'"pared fall or spring- plowing, .-rnd

2nd. To use rust-resistant varieties

!«• rust-rcsistaiit are tv, ^ , , ,
' '

f
""' ""l>; "l"'als that are kiimvii to

maK-in,p,,rp,,«.;"Vi;-;.'\'i,,;r„;; ''

;;„«:;";:,i;;;;^
'^ '-i- «,.-

re-sistaiit umlcr mir cc.mlitiun, „,,l « , ,. ,1, r I ^^- '" I'""'" ""' <""''-

"|.e.. t., th. Cn„a,lia„ he , Lr «c 1 ,

""' '^'••"•' »""^^'^^> are „„
«hea.. mav fi„„ a ,„a„. .„/»lfl^S„' Ou SfXa';" ™ '' """ ""-

3rd. To destroy other host-, of the disease

i.stol^\.f^e'K<'rny'lt'l,a"["' " T" ''r'r'^
^•^-••^'^"

"' ^'^ 'i'^'

shrub-is present the viu en, '^t
''''*,'" "''s^'rved. however, that where this

applies tJ the ifcLhorn whi 1, se.-ve";-^'
" ^'''''!'

'"r*'""'-
''"''^' -'--

rust of oats. These a,c onn,..or -.,, f ^^^•'•»^1«0- host for the crown
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prevent the introduction of these shrubs and those that are already present
should be destroyed.

Many of our common grasses, both wild and cultivated, are attacked
just as severely as the cereal crops by the various cereal rusts and from these
plants It is known that the cereals can become infected. The burning of
infected wild grasses should be encouraged, not only as a practice of clean
farming, but also to les.sen the ravages of rust.

In addition to the.se points, another fact stands out, namely, that under
the rust conditions that obtained here in 1916 the yield and quality continued
to improve until the crop was mature.

Unsolved Problems
A few of the unanswered questions relating to rust in this climate are

:

1st. Can the summer spores live through our winter and attack crops the
following spring?

2nd. Can the winter spores attack the cereals directly without having
passed through a secondary stage (e.g., on the barberry in 'the case of black
rust) r

3rd. lias the black rust any other secondary host besides the barberry.''
4th. Can the seed carry the disease from one season to another?
5th. And by far the most difficult of all. Can there be found any prac-

ticable way of controlling the disease other than by preventive methods?
It has been thought heretofore that the summer spores of black rust could

not live through our winter and attack wheat plants. In some countries, viz
.\ustralia and Ecuador, the red or summer spores are viable all the year
round. In northern climates, such as Sweden and North Germany, it has been
shown that the red spores of the black rust frequently lose all capacity for
germination. However, Bolley in North Dakota has been successful in get-
ting a high percentage germination of the red spores of both black and brown
rust after these were frozen in snow and ice all winter, while Henry (3) has
shown that the red spores of black rust will germinate nfter remaining
outside all winter at Saskatoon. If this is generally true, it .> apparent that
the removal of infected straw, stubble or wild grasses by burning or plowing
under, would large y remove this source of infection.

Regarding ihe second point, viz., the probability of the winter spores
attacking the wheat directly, numerous investigato'rs have tried without
success to infect wheat plants in various stage- with winter spores of black
rust. So far as is known now the black spores cannot directly infect wheat
plants.

As to whether black rust has any secondarv host, other than the Barberry

•'"*io^'f*^
^^^^ ^^^" ^^^''^hing for such, ever .since the di.scovery by De Barv-m 1864, that the Barberry served this purpose. All searches so far have been

in vain. It is very probable that no other secondary host exists.

As to whether the seed will carry the disease within its tissues from one
season to another, two investigators have found mycelium resembling that of
black rust in the seed of wheat and oats, and one claims it is transferred to the
yc ng seedlings thereby Most other investigators, however, do not accept
this contention and believe the seed is not a carrier of the disease. It ought
not to be a difficult task to settle this point, but it is still in doubt.

With regard to the control of the disease, once it has started, Carleton (2)has shown that the spores can be killed by the use of certain chemical sprays
but he concludes that this procedure is not very practicable. It would seem
that "control" measures do not offer as much promise as "preventive" ones.
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